Previous workers (4, 6) have shown that CO2 fixation in excised roots is related to ion absorption since an absorption of excess cations results in an increase in both the CO2 fixation and in the formation of labelled malic acid. The accumulation of cations and anions has been demonstrated in both animal (1, 5, 8) and plant (7) mitochondria, and in view of Robertson's hypothesis that the mitochondria may be involved in electrolyte accumulation in the plant cell, it was of interest to determine whether the CO2 fixation by particulate preparations from barley roots (3, 9) is influenced by the absorption of salts.
Previous workers (4, 6) have shown that CO2 fixation in excised roots is related to ion absorption since an absorption of excess cations results in an increase in both the CO2 fixation and in the formation of labelled malic acid. The accumulation of cations and anions has been demonstrated in both animal (1, 5, 8) and plant (7) mitochondria, and in view of Robertson' s hypothesis that the mitochondria may be involved in electrolyte accumulation in the plant cell, it was of interest to determine whether the CO2 fixation by particulate preparations from barley roots (3, 9) is influenced by the absorption of salts.
MATERIALS AND METHODS
The particles were isolated from 6-day-old barley seedlings and exposed to C1402 as previously described (3) . Potassium was determined by means of a flame photometer. The organic acids were isolated by ether extraction followed by silica gel chromatography after the method of Bulen et al (2) .
RESULTS AND DISCUSSION
Preliminary experiments were performed to investigate the potassium content of the barley root ' In the PEP3 system the addition of salts resulted in a reduction in the level of CO2 fixation even in the presence of added DPNH. The only exception occurred when the particles were extracted with TRIS instead of phosphate buffer; here the addition of potassium bromide and potassium sulphate increased the amount of CO2 fixation, but the use of TRIS as an extraction medium results in a low level of CO2 fixation (3). The very low level of fixation in the presence of calcium bromide was probably due to the injurious effects of the calcium ions and the competition between calcium and magnesium, the magnesium ions being essential for the PEP system (3). The decreased fixation in the presence of both potassium phosphate and potassium sulphate, compared to potassium bromide, indicated that there was no correlation between the CO2 fixation by the PEP system and the particular salt present. This was further confirmed by the results for the activity of the ether soluble fraction extracted from the reaction media to which potassium bromide and potassium phosphate had been added in the presence of PEP and DPNH. Total C1402 fixation in these 2 systems expressed as a percentage of the total carbon-14 added was 11.14 and 7.52, and the ether extract activity 4.61 and 3.22 respectively. These results showed that the total CO2 fixation and the activity in the ether fraction were lower in the presence of potassium phosphate, and that the fixation into the ether extract expressed as a percentage of the total carbon-14 fixed were 41.4 and 42.8 for the 2 4 Abbreviations used in this paper: EMP for EmbdenMeyerhof-Parnas; HMP for hexose monophosphate pathway (this includes the enzymes catalyzing the formation of ribulose 5-phosphate and CO, from glucose 6-phosphate via 6-phosphogluconate); DPN for diphosphopyridine nucleotide; DPNH for reduced diphosphopyridine nucleotide; TPN for triphosphopyridine nucleotide; TPNH for reduced triphosphopyridine nucleotide; F-1,6-diP for fructose 1,6-diphosphate; R-5-P for ribose 5-phosphate; 6-PG for 6-phosphogluconate; G-6-P for glucose 6-phosphate; TRIS for 2-amino-2 (hydroxylmethyl) -1,3-propanediol.
given tissue. The purpose of this investigation was to determine whether the concentration of some enzymes of the two pathways varied with the developmental age of the plant tissue. Fructose 1,6-diphosphate aldolase, fructose 1,6-diphosphatase and 6-phosphogluconate dehydrogenase were selected as enzymes representing the two pathways. Also assayed were the enzymes catalyzing the anaerobic disappearance of ribose 5-P. The root of the pea plant was selected as the test tissue for the following reasons: 1) large numbers of this plant can be conveniently grown in hydroponic tanks; 2) root tissue in comparison to other plant organs showed a sharper decreasing C6/C, ratio with successive tissue segments; and 3) previous publications from this laboratory (4, 6, 7) have demonstrated that these enzymes could be quickly and easily determined in cell-free extracts of this plant.
In this paper, attention is directed to the entire root. In a subsequent report, enzyme activity in parts of the root will be treated. A preliminary report of this investigation has appeared (2). 
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